Light-induced flipping of a conserved glutamine sidechain and its orientation in the AppA BLUF domain.
The AppA BLUF domain is a blue light photoreceptor containing flavin. Conserved glutamine 63 is necessary for the photocycle of the protein, and its side chain has been proposed to flip in response to blue light illumination. Recently published crystal structures of AppA WT and the AppA mutant C20S describe contradictory conclusions regarding the orientation of the conserved glutamine 63 side chain in the dark. Here, we present evidence from NMR spectroscopy confirming light-induced flipping of the glutamine side chain to form a strong hydrogen bond between the glutamine 63 side chain carbonyl group and the tyrosine 21 side chain hydroxyl proton in the light-induced state. Our conclusions are consistent with published data from UV/vis absorbance and FTIR spectroscopy, as well as the crystal structure of AppA WT.